FABRICATION METHOD OF SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

BACKGROUND OF THE INVENTION 

The present invention relates to a fabrication tedh ^ique^ 

of a semiconductor integrated circuit device, and^ more 
particularly^to a technique which is ^t,fi-i. ,| in , applicable to 
resin molding in assembly using boards. 

In the conventional resin molding, opening degree 
adjustment means^which adjusts ® yppening degree of each air 
vent portion^is provided to the air vent portion of a mold.and 
a driving mechanism, T>hioh drivou the opening degree adjustment 
means io provieh-U (for example, refer to -b^.-mil L-j-cumcht IT. 
Patent Document 1: Japanese Unexamined Patent Publication No. 
Hei 10 (1998)-92853 (Fig. 1)). 

To perform transfer molding by mounting semiconductor 
integrated circuit chips on a multilayered printed wiring 
circuit board or the like and inserting the multilayered printed 
wiring circuit board or the like between molds, .^£ £crcnt fium 
general lead frames having^relatively small thickness error or 
the like, the thickness error is relatively large .and. hence, 
thnr-f nrig e various drawbacks^. 

That is, when the thickness is excessively small, a gap 
is formed betwe^ an upper mold and a peripheral portion of the 
board^andj hence, ^leaking -of sealed resin occurs . Accordingly, 
to compensate for the small thickness, Ifclamping force is 
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increased so as to depress the board by approximately 1% of the 
thickness^thus preventing the leaking of sealed resin. However, 
in this case, when the thickness is excessively large, tdhaa 
excessive deformation arises in the board. 

Further, it may be considered that the occurrence of 
voids or the like due to clogging of resin in the air vent portion 
c^^^^ suppressed by preliminarily preparing data corresponding 
to a^thickness of a lead frame at the time of performing resin 
molding (resm filling) and adjustingj|opening degree adjustment 
means in the air vent portion of a sealed mold by inputting such 
data at the time of^sealing rf?T-in. However, in such a resin 
sealing operation, there arise drawbacksj^ that each time the 
thickness of the lead frame is changed, it is necessary to 
perform the ilt-rrnQtion operation of inputting data^and, at the 
same time, it is necessary to prepare input data for adjusting 
the opening degree adjustment means corresponding to the frame 
thickness . 

Further, when the resin sealing operation is performed 
using a resin-made board which is softer than the lead frame, 
unevenness is liable to bo gonoratod ^on a surface of the board 
due to warping of the board or^presence/non-presence of wiringj^ 
and^ hence, in the above-mentioned resin sealing operation, 
there arises a drawback /\that the opening degree adjustment of 
the air vent portion in response to^^fete change s^thickness of 
the board and the shape of the surface of the board is extremely 



difficult. 

Further, when it is necessary to perform resin molding 
of a plurality of boards using one mold at a time, the 
above-mentioned method requires a driving mechanism (a#^ open 
degree adjustment means in the sealing mold for every air vent 
portion^and^hence, the structure of the sealing mold becomes 
complicated and large-sized. 

A^^^^gly, it is an object of the present invention 
to provide ajj^f abrication mai-LtMU semiconductor integrated 

circuit device which can enhance ^yield rate of products. 
^^^^^^^^It is a further object of the present invention to provide 
a fabrication Tniiffrhrjd of a semiconductor integrated circuit 
device which can reduce «F/f abrication cost. 

It^^^^J^till further object of the present invention 
to provide aj^f abrication mnthftrd of a semiconductor integrated 
circuit device which can prevent the occurrence of drawbacks 
at the time of transporting boards in succeeding steps. 
^^^^^^It is another object of the present invention to provide 
a j^f abrication luuLhud of a semiconductor integrated circuit 
device which can reduce -a/mold clamping force. 

The above-mentioned and other objects and novel features 
of the present invention will become apparent from the 
description of this specification andfattached drawings. 



SUMMARY OF THE INVENTION 
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To briefly cnplain thcy ^summary of typical^invGntiona uuL 
of the invention^l disclosed in the present application^ 



t^as follows. 

^ "^hat is, the^ present invention is characterized by 

r^ ' I'l l i^resin moldingjby filling sealing resin in the inside 
of a cavity in a state ^fest^j^ depths of air vents in a mold for 
resin molding are set to a fixed value. 

Further, tteej^summary ofji nnr^thnr InvGnLiun of the present 



j^irr^ic'atii«G.n--±ij described te j i 1. 11 iiJl ng in» paragraphs . That m„ 

1. Aj^f abrication m of a semiconductor integrated 

circuit device compriste^ the steps of: 

(a) preparing a multilayered printed wiring circuit 

board; 

(b) mounting semiconductor chips on the multilayered 
printed wiring circuit board; 

(c) arranging the multilayered printed wiring circuit 
board over which the semiconductor chips are mounted on a mold 
surface of a mold for resin molding and, thereafter, closing 
the mold; and 

(d) filling sealing resin in the inside of a cavity formed 
in the mold such that respective depths of a plurality of air 
vents formed through the cavity are set to a fixed value by 
projecting movable pins provided for r^espective air vents 
toward the ^^^^^^t side by pushing using-a^pressure of a spring. 



2. . A^abrication mcLlfgwJ of a semiconductor integrated 
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circuit device comprisTBag the steps of: 

A 

(a) preparing a multilayered printed wiring circuit 

board; 

(b) preparing a mold for resin molding which includes 
a cavity and a plurality of air vents which are formed to «^ 
communicatel with the cavity, wherein movable pins are provided 
for respective air vents and a cavity-side depths of the movable 
pins in the air vents are setjgreater than the depths of the 
movable pins at the outside of the movable pins; 

(c) mounting semiconductor chips on the multilayered 
printed wiring circuit board; 

(d) arranging the multilayered printed wiring circuit 
board over which the semiconductor chips are mounted on a mold 
surface of the mold and, thereafter, closing the mold; and 

(e) filling sealing resin in the inside of the cavity 
such that respective depths of the plural air vents are set to 
a fixed value using movable pins provided for respective air 
vents. 

ap plic Qti oT>-^ , s drrgcribcd below by dividing in pai - ayiaphs . 

3, A ^fabrication method of a semiconductor integrated 
circuit device comprising the steps of: 

(a) preparing a multilayered printed wiring circuit 

board; 

(b) mounting semiconductor chips on the multilayered 



printed wiring circuit board; 

(c) arranging the multilayered printed wiring circuit 
board over which the semiconductor chips are mounted on a mold 
surface of a mold for resin molding and^ thereafter, closing 
the mold; and 

(d) filling sealing resin in the inside of the cavity 
such that respective depths of the plural air vents which are 
formed to be communicated with the cavity of the mold are set 
to a fixed value by projecting movable pins provided for 
respective air vents. 

4. A|^f abrication roothod of a semiconductor integrated 

circuit device according to the n] m-^ntl nnr r1^||-hi rd InTjantluri, 

wherein grooves are formed over respective distal ends of the 
plural movable pins and air inside the cavity is leaked to the 
outside of the cavity through the grooves formed in the 
respective movable pins at the time of filling resin in the 
inside of the cavity. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is an enlarged partial cross-sectional view 
showing one example of the structure of a moldj^used in a^ 
fabrication method of a semiconductor integrated circuit device 
according to an embodiment of the present invention^^when the 
mold is in an open state; 

Fig. 2 is an enlarged partial cross-sectional view 
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showing the structure of a cross section taken along a line A-A 
in Fig. 1; 

Fig. 3 is a cross-sectional view of an enlarged portion 
showing one example of the structure of air vents at the time 
of filling resin in the inside of the mold shown in Fig. 1; 

Fig. 4 is an enlarged partial cross-sectional view 
showing the structure of a cross section taken along a line B-B 
in Fig. 3; 

Fig. 5 is a partial cross-sectional view showing one 
example of the movable pin supporting structure of an upper mold 
of the mold shown in Fig. 1; 

Fig. 6 is a plan view showing one example of the 
cavity-side structure of the upper mold shown in Fig. 5; 

Fig. 7 is a partial cross-sectional view showing one 
example of the structure of a lower mold of the mold shown in 
Fig. 1; 

Fig. 8 is a plan view showing one example of the structure 
of a mold surface of the lower mold shown in Fig. 7; 

Fig. 9 is an enlarged partial cross-sectional view 
showing the structure of a portion C in Fig. 5; 

Fig. 10 is an enlarged partial plan view showing the 
structure of a portion D in Fig. 5; 

Fig. 11 is an enlarged partial cross-sectional view 
showing the structure of a cross section taken along a line E-E 
in Fig. 10; 
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Fig. 12 is a plan view showing one example of the 
structure of the upper mold of fefe^mold for collective molding 
used in thej^f abrication mothgd of febe^semiconductor integrated 
circuit device t5£=bke| embodiment 1 of the present inventions- 
Fig. 13 is a plan view showing one example of the 
structure of the lower mold which constitutes a cou^loj[ together 
with the upper mold shown in Fig. 12; 

Fig. 14 is a cross-sectional view showing one example 
of the structure of the semiconductor integrated circuit device 
Which is assembled by the fabrication method of 
semiconductor integrated circuit device ©=^=fefeej embodiment 1 of 
the present inventions- 
Fig. 15 is a plan view showing one example of the 
structure of the multi-cavity printed wiring circuit board 
which is used by the/^f abrication irnHHwd of t^ji semiconductor 
integrated circuit device adEntbej) embodiment 1 of the present 
inventions- 
Fig. 16 is an enlarged cross-sectional view showing one 
example of the relationship between the printed wiring circuit 
board and guide pins at the time of resin molding in the^^^ 
fabrication nns±4¥©a of fete semiconductor integrated circuit 
device - ^f-H? ^ embodiment 1 of the present inventions- 



Fig. 17 is a plan view showing one example of the printed 

w ■ 



iring circuit board structure after resin molding in th^^ 
fabrication m€LiLLu*d of febej^ semiconductor integrated circuit 
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device s£=fcbe^ embodiment 1 of the present invention; 

Fig. 18 is a plan view showing one example of a dicing 
line for dividing /^mto pieces after resin molding in the^ — ^ 
fabrication mothod of the semiconductor integrated circuit 
device ec£=fefeej^ embodiment 1 of the present inventions- 



Fig. 19 is a plan view showing one example of the 
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structure of runners and culls after resin molding in the 
fabrication irmthuU of tei^e^ semiconductor integrated circuit 
device of thc j,, embodiment 1 of the present invention; 

Fig. 20 is a plan view showing one example of the 
structure after dividing^ into pieces in the^f abrication mctherd 
of tfee^ semiconductor integrated circuit ^—icc^^f"^ the 
embodiment 1 of the present invention; 

Fig. 21 is a bottom view showing one example of the 
structure after dividing^into pieces in thei fabrication mothod 
of fefee/ semiconductor integrated circuit device nf LliL-jj^ 
embodiment 1 of the present invention; 

Fig. 22 is a perspective view showing the structure of 
a semiconductor integrated circuit device according to a 
modification assembled by the (^fabrication jnQthod of «te^ 
semiconductor integrated circuit device^^- ^JLjtiie embodiment 1 of 
the present invention; 

-4- 

Fig. 23 is a side view showing with a part broken away;^ 
the structure of the semiconductor integrated circuit device 
shown in Fig. 22; 
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Fig. 24 is a plan view showing one example of the 
structure at the time of completion of resin molding in the 
manufacture of the semiconductor integrated circuit device 
shown in Fig. 22; 

Fig. 25 is a plan view showing one example of the 
structure of an upper mold of a mold for simultaneously molding 
^.P-^^^-^f^y semiconductor integrated circuit devices used 
in aj^f abrication method of a semiconductor integrated circuit 
device according to an embodiment 2 of the present invention; 

Fig. 26 is a plan view showing one example of the 
structure of a lower mold which constitutes a pair with the upper 
mold shown in Fig. 25; 

Fig. 27 is a plan view showing one example of the 
structure of a printed wiring circuit board after resin molding 
in the ^fabrication mothnri of fetee-ji semiconductor integrated 
circuit device according to the embodiment 2 of the present 
invention; 

Fig. 28 is a cross-sectional view showing one example 
of the structure of a semiconductor integrated circuit device 
assembled by the ^fabrication iitf^U^wJ of «re semiconductor 
integrated circuit device according to the embodiment 2 of the 
present invention; and 

Fig. 29 is a bottom view showing one example of the 
structure of the semiconductor integrated circuit device shown 
in Fig. 28. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the present invention aee* explained in 
detail in conjunction with/ at±:aa5i?ed drawings horoinaftGr, 

Although the explanation i« jimainly focused on an 
applieaLJOm example/to a sheet mold (an application exampl^to 
an upper side sheet) hereinafter, the present invention is not 
limited to such an application. When «¥e>\sheet is not used, ^ 
leaking of resin or the like is liable to easily occur^ and^hence, 
there exists large possibility that the application of the 
present invention becomes necessary. Further, when teiffi^ sheet 
is used, due to a coupled effect between the present invention 
and the sheet, it is estimated that the mass productivity and 
the effect of preventing leaking of resin or the like can be 
largely enhanced. 

In this specification, when ''multilayered printed 
wiring circuit board'' is referred to, this implies printed 
wiring circuit boards in two or more layers. Here, ""two layers'' 
means that there are two wiring layers. Further, ^'wiring" 
includes a land array, an electrode matrix and the like besides 
usual printed wiring. Further, when semiconductor integrated 
circuit device", ''integrated circuit chip", ''semiconductor 
chip", "semiconductor pellet" and the like are referred to in 
this specification, they include not only those w#»j^are prepared 
on a silicon wafer^but also those^which are prepared on otheri^ 
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board^such as a TFT liquid crystal substrate or the like^unless 
otherwise specified accordingly. 

Further, in the embodiments described hereinafter, when 
it is necessary for the sake of convenience, the explanation 
is made by dividing the invention into a plurality of sections 
or a plurality of embodiments.. However, unless otherwise 
specified particularly, these embodiments are not irrelevant 
to each other and there exists the relationship that one 
embodiment is a modification, a detailed explanation or a 



Further, in the embodiments described hereinafter, when 



^tBS reference is made Tin tih rmnprnt to the number and the like 



(including^number, numerical values, quantity, range and the 
like) of elements, unless otherwise specified and unless 



limited to the specific number in principle, the number and the 
like are not limited to such specific number and may be a number 
above or below the specific number. 

Further, in the embodiment described hereinafter, it is 
needless to say that constituent elements (including 

element steps and the like) are not always indispensable unless 
otherwise specified or unless they are considered indefinitely 
indispensable in principle. 



In the same manner, in the embodiments described 




embodiment^ 
A. 




j^the number and the like of elements are definitely 
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hereinafter^ when fefeps^ reference is made with respect to the 
shape, the positional relationship and the like of the 
constituent elements, unless otherwise specified or unless it 
is indefinitely considered unreasonable in principle, these 
shapes and positional relationshigsubstantially include those 
which approximate or are similar to these shapes. The same goes 
for the above-mentioned numerical values and ranges. 

Further, in allj^drawings v i ?hich arc-jcrvod for OHplain-in g 
tho cmbodimcnto g ^ f ■ L ' hu present in vL i i ' itioii, "bi^ constitutional 
elements which have the same functions are given/same symbols 
and tfee-^repeated explanation thereof is omitted. 
(Embodiment 1) 

Fig . — 1 — is — an unlaj-yed — partial — crooo ' soctional — viow; 

ishowing one example of the structure of a mold used inXa 
f abri"cation methed of a semiconductor integrated circuit eievice 
according to an embodiment of the present inventiojr when the 
mold is in an open state. Fig. 2 is an en^^ged partial 
cross-sectional view showing the structur-^^f a cross section 
taken along a line A-A in Fig. 1, Fy^3 is a cross-sectional 
view of an enlarged portion showifig one example of the structure 
of air vents at the time c>f^illing resin in the inside of the 
mold shown in Fig^^x^T Fig. 4 is an enlarged partial cross- 
sectional vi^>^howing the structure of a cross section taken 
along a^^iine B-B in Fig. 3, Fig. 5 is a partial cross-sectional 
view i>huwliig one exampl e of Lhemovdblid plu ouppurting ^Iructure 
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Q£^ an upper mo] ri rs€ M->g. Tnr^^r^ oV^r^uTn in Fig . 1j Fig f in n rlnn 
view showing one example of the cavity-side structure or the 
upper mold shown in Fig. 5^ Fig, 7 is a partial cross-a^ctional 
view showing one example of the structure of a lower mold of 
the mold shown in Fig. 1, Fig. 8 is a plan view show^fng one example 
of the structure of a mold surface of the lywer mold shown in 
Fig. 1, Fig. 9 is an enlarged partial yross-sectional view 
showing the structure of a portion C in Fig. 5, Fig. 10 is an 
enlarged partial plan view showing pniB structure of a portion 
D in Fig. 6, Fig. 11 is an enlarged ^fartial cross-sectional view 
showing the structure of a crossr section taken along a line E-E 
in Fig. 10, Fig, 12 is a plan/view showing one example of the 
structure of the upper mol^of the mold for collective molding 
used in the fabrication method of the semiconductor integrated 
circuit device of the yfembodiment 1 of the present invention. 
Fig. 13 is a plan vi^ showing one example of the structure of 
the lower mold wh^h constitutes a couple together with the 
upper mold showry/in Fig. 12, Fig. 14 is a cross-sectional view 
showing one e/ample of the structure of the semiconductor 
integrated c/rcuit device which is assembled by the fabrication 
method of /he semiconductor integrated circuit device of the 
embodiment 1 of the present invention. Fig. 15 is a plan view 
showi^ one example of the structure of the multi-cavity printed 
wicang circuit board which is used by the fabrication method 
/jf the — j somiconductor — InLeyiaLed — circuit — deviue — of — bhe 
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e mhod .iT npnt 1 of LI il in u seiiU liiyyeaLluu, ricj. IC lo an unlanjacc L 
cross-sectional view showing one example of the relationsh^ 
between the printed wiring circuit board and guide pins at/the 
time of resin molding in the fabrication method jDf the 
semiconductor integrated circuit device of the embodiment 1 of 
the present invention. Fig. 17 is a plan view showinq/one example 
of the printed wiring circuit board structur^ after resin 
molding in the fabrication method of tb^e semiconductor 
integrated circuit device of the embodimOTit 1 of the present 
invention. Fig. 18 is a plan view showin^x)ne example of a dicing 
line for dividing into pieces aft^r resin molding in the 
fabrication method of the semiconductor integrated circuit 
device of the embodiment 1 of t^ne present invention. Fig. 19 
is a plan view showing one ex^ple of the structure of runners 
and culls after resin molc^mg in the fabrication method of the 
semiconductor integratefia circuit device of the embodiment 1 of 
the present invention ^Tig . 20 is a plan view showing one example 
of the structure af^er dividing into pieces in the fabrication 
method of the senfficonductor integrated circuit device of the 
embodiment 1 ojf the present invention. Fig* 21 is a bottom view 
showing oneyfexample of the structure after dividing into pieces 
in the ^Drication method of the semiconductor integrated 
circuiJf device of the embodiment 1 of the present invention, 
Fig/^ 22 is a perspective view showing the structure of a 

g d Dmi eoriduC LUJ- n w^ngr-nt-nri n -i r-r'n i 4- r\r^^rA r^^ ^^^^^^^^^ ^ 
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m odification — asseniblBd by — febe — f-e- brioation m g LliuU — a ' f";;^>he 
semiconductor integrated circuit device of the emt>ertfirnent 1 of 
the present invention. Fig. 23 is a sidg^^cTfew showing with a 
part broken away the structure ofjblll^emi conduct or integrated 
circuit device shown inF*^\ 22, and Fig. 24 is a plan view 
showing one exampJrgof the structure at the time of completion 
of resiji!^^^olding in the manufacture of the semiconductor 
i^TCQgraLuU cJn-LulL dev ' i'Oo ahowi ' i in riy : — S-g . 

This embodiment 1 LJLi J l al u^ ihn ^f abrication TniLLhud of a 
semiconductor integrated circuit device in which the 
semiconductor integrated circuit device is assembled such that 
a printed wiring circuit board is used and a sealing body 44 
(see Fig. 14) is formed over the board by performing resin 
molding on the board. 

Inj^this embodiment 1, the e xplanation io made by taking 
a CSP (Chip Size Package) 43^ which is assembled using a 
multi-cavity printed wiring circuit board (board) 4 0/shown in 
Fig. 15^as an example of the semiconductor integrated circuit 
device. 

The CSP 43 shown in Fig. 14 is a thin semiconductor 
package of a chip laminated type. Tu uxpli a ^ ^the structure of 
the CSP 43, the CSP 43 is constituted of a printed wiring circuit 
board (board) 41^which has a main surface 41a and a back surface 
41b, wherein a chip mounting region 40b and leads 41c^which 
constitute a plurality of lines shown in Fig. IS^are formed over 
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the main surface 41a||i,Two semiconductor chips 4 iihlrh are 

A ^ 

mounted on the chip mounting region 40b of the main surface 41a 

of the printed wiring circuit board 41 by lamination, . a 

plurality of wires 5 loiiiuh respectively connect bonding 

electrodes 4b of respective semiconductor chips 4 and the leads 

41c which correspond to the bonding electrodes 4b» The sealing 

A A 

body 4 4 wtei^sda seals the semiconductor chips 4 and the plural 
wires 5 with resin, and solder balls 42 whic h are mounted on 
the back surface 41b of the printed wiring circuit board 41 and 
constitute a plurality of external terminals. 

Here, the CSP 43 is formed by using a multi-cavity printed 
wiring circuit board 40 over which a plurality of device regions 
(device forming regions) 4 Oc^respectively having chip mounting 
regions 40b|are formed over a main surface 40a in a matrix array. 
In a resin sealing (resin molding) step after wire bonding, the 
plural device regions 40c^which are arranged in fetej^matrix array 
are covered with one cavity of a mold 6 and resin sealing is 
collectively formed (hereinafter, such resin sealing method is 
referred to as collective molding)j and, thereafter, the resin 
sealed structure is divided into pieces by dicing so as to form 
the CSP 43. 

Here, the printed wiring circuit board 41 is a thin board 
which is constituted by forming wiring made of copper or the 
like over a resin board made of glass-epoxy-based resin or the 
like . 
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yf^^^ Further, the sealing body 44 is made of epoxy resin, for 
example, and is formed by resin molding. 




Next, the structure of an upper mold T^ia ^Aplained which 
constitutes a f irst mold*and a lower mold 8 \ which constitutes 
a second mold^ahoun in Fig. l^which^are used in the resin sealing 
step of the^yf abrication mnthQd of the semiconductor integrated 
circuit device of this embodiment 1. Here, with respect to the 
first mold and the second mold, the second mold may be 
constituted by the upper mold 7 and the first mold may be 
constituted by the lower mold 8. 

First of all, as shown in Fig. 1 and Fig. 5, the upper 
mold 7 is mainly constituted of cull blocks 7a and a cavity block 
7b, wherein one collective cavity 7h^ which is capable of 
covering the main surface 40a of the multi-cavity printed wiring 
circuit board 40 at the time of performing resin sealing^is 
formed in the cavity block 7b. 

Further, around the collective cavity 7h, as shown in 
Fig. 6, a plurality of air vents 7c, a plurality of culls 7d 
and a plurality of gates 7i are formed. Among these elements, 
the plural gates 7i and the plural air vents 7c are formed in 
parallel respectively along two opposing longitudinal sides of 
the rectangular collective cavity 7h such that they face each 
other, while the culls 7d are formed in a plural number in the 
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vicinity of the gates 7i. 

Further, in the upper mold 7,j^a plurality of movable pins 
l^which are formed such that the movable pins 1 project into 
respective air vents 7c^and return pins 7f^ which separate the 
upper mold 7 from the lower mold 8 at the time of releasing the 
mold 6 af ter^f illing r rrin rurn nrrnn g rrl As shown in Fig. 1, 
respective movable pins 1 are connected to movable pin driving 
springs 2 such that the movable pins 1 are capable of applying 
a load of approximately 9.8 Newton to 49 Newton (1-5 kg) to the 
multi-cavity board 40 and are formed such that the movable pins 
1 project respectively into the air vents 7c. 

The mold according to this embodiment 1 includes the 
plural air vents 7cvandjiis capable of performing resin molding 
by filling sealing resin 9vas shown in Fig. settingj^depths 
of respective air vents 7c to a fixed value irrespective of i 
board thickness and arj^state of "tiFj^board surface^ such as an 
unevenness at the time of resin molding. 

Accordingly, the movable pins 1 which havej^distal ends 
thereof respectively projected into the air vents 7c 
corresponding to respective air vents 7c are formed, and grooves 
la which constitute air passages^as shown in Fig. 11^ are formed 
in distal ends of respective movable pins 1. 

Further, the movable pins 1 are connected with the 
movable pin driving springs 2 in the inside of the upper mold 
7 such that the load^which is far ;5fiafi±ij^compared with ey|Clamping 
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force of the mold 6 and is set at a level which does not deform 

or damage the board^ is applied to the multi-cavity printed 

wiring circuit board 40 at the time of clamping the mold^as shown 

in Fig. 3. Here, the clamping force of the mold 6 is , for example, 

150,000 Newton or approximately 15,000 kg-weight per one board 

in a display unit of a general-purpose device, wherein a portion 

of the board where the clamping force acts is an annular region 

having a width of approximately 1 mm around an outer portion 

of »j^mold cavity. Taking a rectangular collective mold board 

having a size of 151 mm x 66 mm as an example, the annular region 

has a size of 148 mm x 60 mm, a width of 0.8 mm and an area of 

352 mm . Further, the load which is far sjaecii^ compared with 

the clamping force of the mold frame 6 and does not deform or 

damage the board is, for example, 9.8 Newton to 49 Newton and 

is approximately 1-5 kg-weight in a display of a general-purpose 

device (indicating a value per one movable pin) . Taking the 

movable pin 1 having a diameter of 6 mnj^, a portion over which 

this force acts is a cylindrical cross-sectional area which is 

2 

approximately 28 mm . 

This is because, in the structure of the mold 6 according 
to the embodiment 1, the resin injection pressure is not 
directly applied to the respective air vents 7c^ and^hence, as 
the spring force applied to the movable pins 1, the load at a 
level which allows the movable pins 1 to slightly push the board 
is sufficient. Accordingly, only the load of approximately 9. 8 
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Newton to 4 9 Newton (1-5 kg) is applied to the movable pins 1 
using the movable pin driving springs 2. 

Further, the movable pins 1 are formed such thatj a moTmbic 
amount^thereof in the vertical direction (N indicated in Fig. 
3 and Fig. 9) becomes 100- 200 nm, for example. 

Due to such a constitution, even when there exists 
irregularities with respect to the thickness of the board or 
an unevenness is formed attributed to wiring or the like on the 
surface of the board depending on the positions of the board, 
at the time of clamping the molds, the distal ends of respective 
movable pins 1 which project into the air vents 7c at respective 
board positions automatically correspond to the board condition 
at respective board positions so that the distal ends of 
respective movable pins 1 are brought into close contact with 
the board. 

Here, even when the stop positions of respective movable 
pins 1 in the vertical direction differ depending on the 
irregularities of the thickness of the board and the condition 
of the board surface^ such as an unevenness, provided that the 
depths of the grooves la formed in the distal ends of respective 
movable pins 1 are set to a fixed value, it is possible to set 
the depths for respective air vents 7c to a fixed value^and^hence, 
the sealing resin 9 can be filled by automatically setting the 
depths of respective air vents 7c to a fixed value. 



Here, the depths of the air vents 7cj^axH explained 
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The air vent 7c can be classified into four portions 
consisting of a movable-pin front portion, a movable-pin 
portion (or an air vent main portion) , a movable-pin rear 
portion and a release portion^ which j^are arranged the 
direction from the cavity (collective cavity 7h) to a flow 
passage • To explain the movable-pin front portion, assuming 
that the tolerance of ^ thickness of the resin board is 
approximately ± 30 (xm, for example, even when the board has the 
largest thickness, by setting the depth of the air vent 7c to 
approximately 60 to 70 |im, ttEB/^ef f ective vent depth of 

approximately 30 to 40 jam can be ensured* jfesi^this case, when 
the film 3 which constitutes the sheet is applied, the depth 
is not measured from the upper mold surf ace^but is measured from 
the lower surface of the sheet^as shown in Fig. 9. When there 
is no sheet, it is needless to say that the depth is measured 
from the surface of the upper mold. Accordingly, assuming^the 
usual thickness of the sheet a^ybO \xm, it is estimated that the 
actual thickness of the sheet becomes approximately 30 jxm as 
a result of elongation at the time of molding the sheet^and^hence, 
the depth of mechanical cuts for the air vents becomes the 
above-mentioned value + the actual thickness of the sheet in 
performing the sheet molding. By setting the depth of cuts to 
approximately 40 to 50 |uim at the movable pin portion, the value 
can be automatically ensured. It is sufficient to set the depth 
of the cuts to approximately 50 to 60|im at the movable-pin rear 
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portion. This is because the movable-pin rear portion is 
immediately connected with the releasing portion having a depth 
of approximately 150|am. 

By setting the effective depth of the main portion of 
the air vents 7c to a fixed value irrespective of the thickness 
of the printed wiring circuit board or the like (including the 
lead frame) in the above-mentioned manner, it is possible to 
effectively prevent leaking of resin without excessively 
increasing the clamping force (for example, in the above- 
mentioned example, ^fefeej(^ clamping force having up to 5000 kg- 
weight per one board can excessively deform the board) . 

Further, when the tolerance of the thickness of the board 
is slightly set in the minus direction, ^ leaking of j|resin is 
liable to easily occur. In the mold 6 according to the 
embodiment 1, since the movable pin 1 pro jects j^eifee^diiig the 
mold surface 7g, the movable pin functions as a plug and leaking 
of the sealing resin 9 (leaking of resin) is prevented. 

In the mold 6 according to the embodiment 1, as shown 
in Fig. 1, the depth differs between the depth (L) of the cavity 
side (movable pin front portion) of the movable pin 1 in the 
air vent 7c and the depth (M) of the outside (movable-pin rear 
portion) of the movable pin 1, wherein the depth (L) of the cavity 
side of the movable pin 1 is setj^greater than the depth (M) of 
the outside of the movable pin 1. For example, it is preferable 
to set the depth L to approximately 60 to 70|jm and the depth 
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M to approximately 50 to 60njn. 

Due to such a constitution, even when ttr^j^ deformation^ 
such as a warpj occurs in the vicinity of a path leading from 
the gate 7i to the cavity on the board, there is no possibility 
that the air vent 7c in the vicinity of the gate 7i is ^clogged 
by the board^and^hence, the air vent 7c in the vicinity of the 
gate 7i can be reliably ensured. 

Next, the width of the air vent loyts: explained. 

In t heb oid 6 according to this embodiment 1, as shown 
in Fig. 10, •^fe.vent width (P) of the air vent 7c at the cavity 

Ml. A 

side of the movable pin 1 is setjj smaller than «^pin diameter 
(Q) of the movable pin 1. 

^^^other words, the pin diameter (Q) of the movable pin 
1 is setj( larger than the vent width (P) of the air vent 7c at 
the cavity side of the mo v^l e pin 1, 

For example, assuming^the pin diameter (Q) of the movable 
pin 1 «j^5mm, it is preferable to set the vent width (P) of the 
air vent 7c at the cavity side to approximately 4mm and -a^j|vent 
width (S) of the air vent 7c the outside of the movable pin 
1 to approximately 5mm, and ^width (R) of the groove la of a 
distal end of the movable pin 1 to 2 to 3mm. 

Accordingly, the movable pins 1 function as fete plugs 
and stop^^leaking of resin which occurs when the tolerance of 
the thickness of the board is slightly set in the minus direction^ 
and^ hence, leaking of the sealing resin 9 (leaking of resin) 
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can be surely prevented. 

In the mold 6 of this embodiment 1, movable-pin rammers 
(pusher rods) 7j|^shown in Fig. 9^ which makes the movable pins 
1 project to the air vent side when the mold 6 is released^are 
formed over the upper mold 7 . 



^Due to such a constitution, when the mold 6 is released, 
it is possible to further push the movable pins 1 so as to make 
the movable pins 1 project into the air vent side with the use 
of the movable-pin rammers 7j. 

The movable-pin rammers 7j are configured such that the 
movable-pin rammers 7j are held by a rammer holder 71^ and the 
rammer holder 71 is capable of pushing the movable-pin rammers 
7j p^j l it d - ^spring force of |^movable-pin pushup spring 7k. 

^ Due to such a constitution, by pushing out the movable 
pins 1 to the air vent side with the use of the movable-pin 
rammers 7j at the time of releasing the mold 6, even when the 
sealing resin 9 intrudes^) the peripheries of the movable pins 
1, it is possible to prevent the operation of the movable pins 
1 from being worsened^and^hence, it is possible to ensure 
sufficient maintenance of the operation of the movable pins 1. 

Further, in the mold 6 according to the embodiment 1, 
the resin molding is performed over the board^ and^hence, a 
plurality of suction holes 7m, 8f are formed in the upper mold 
1 and the lower mold S^such that upper and lower films 3 (sheets) 
are sucked and brought into close contact with the mold surfaces 
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7g, 8h at the time of performing resin molding. These films 
3 are aorv . ed j^f or preventing the adhesion of resin to the wiring 
over the board and damagejjjf oa-j^the. wiring at the time of clamping 
the molds. By arranging the films 3 respectively on the mold 
surface 7g of the upper mold 7 and the mold surface 8h of the ^ 
lower mold 8 at the time of resin molding, by nnrhing^thc 



respective films 3 through the suction holes 7m, 8f and by 
heating the mold 6 at a given temperature (for example, 
approximately 180°C) , the films 3 are brought into close contact 
with the respective mold surfaces 7g, 8h and, thereafter, the 
resin is filled. 

Here, as shown in Fig. 1, the suction holes 7m are formed 
in the upf^er frame 7 in the vicinity of the movable pins 1. By 
ouolting j^the film 3 through the suction holes 7m before clamping 
the mold and also by heating the mold 6 to a given temperature 
so as to bring the film 3 into close contact with the mold surface 
7g, as shown in Fig. 2, it is possible to bring the film 3 into 
contact with the grooves la formed in the distal ends of the 
movable pins l^such that the film 3 follows the contour of the 
grooves la. 



CAccordingly, even when the film 3 is arranged on the mold 
surface 7g, it is possible to form the grooves la in the distal 
ends of the movable pins 1 at the time of clamping the molds^ 
as shown in Fig. 4. 

Here, the films 3 which are used for resin molding are. 
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for example, formed of a thin f ilm^such as a fluorine-based film 
material which has a thickness of approximately 50fim and is 
extremely flexible. 

On the other hand, the lower mold 8 of the mold 6 is, 
as shown in Fig. 7, mainly constituted of pot holders 8b and 
a cavity block 8c, wherein a plurality of pots 8d are formed 
in the pot holder 8b corresponding to the plural culls 7d formed 
in the upper mold 7. Plungers 8gj| shown in Fig. 16^ which push 
out the sealing resin 9jare arranged in the respective pots 8d. 

Further, in the cavity block 8c of the lower mold 8, a 
lower-mold cavity 8e is formed^as shown in Fig. 8, while guide 
pins Sa^which guide the board^such as the multi-cavity board 
4 0 arranged on the mold surface 8h^ are mounted on the cavity 
block 8c. 

Here, Fig. 12 shows ttej^ upper mold 7 which is capable 
of resin-molding two sheets of multi-cavity boards 40 at sr^time, 
wherein collective cavities 7h for arranging two sheets of 
multi-cavity boards 40 are respectively formed at both sides 
of a collective sealing cull 7d, while a plurality of air vents 
7c are formed in parallel at sides of the collective cavities 
7h opposite to thej^eet*i 7d. Each air vent 7c has feteej^structure 
which allows the air vent 7c j^communicate with the collective 
cavity 7h' so as to release air at the time ofy,filling 



Further, in each air vent 7c, the movable pin 1 is arranged in 
a projected manner. 
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Further, Fig. 13 shows the structure of the lower mold 
8 which forms a pair with the upper mold 7 shown in Fig. 12. 

Next, the ^fabrication mothod' of the semiconductor 
integrated circuit device (CSP 43) of the embodiment 1 isr^ 
explained. 

First of all, the multi-cavity board 40 shown in Fig. 

ISiOver which a plurality of device areas 40c^each of which has 
<\ ^ 
-^±3P©j^chip mounting area 40b including fefeej(chip mounting portion 

and a plurality of leads 41c (see Fig. 14) arc formed in a matrMi 

array iff prcparod . 

Thereafter, on the chip mounting areas 40b of the device 
areas 40c of the main surface 40a of the multi-cavity board 40, 
semiconductor chips 4 are mounted by means of an adhesive or 
the like. Since the CSP 43 of the embodiment 1 is of a chip 
stacking type, here, firstly, the semiconductor chips 4 at the 
lower stage are mounted on the chip mounting areas 40b of the 
respective device areas 40c ^ and, subsequently, the 
semiconductor chips 4 at the upper stage are mounted on the 
semiconductor chips 4 a±^the lower stage. 

After the mounting of the chips by stacking is completed, 
wire bonding is performed, -^r^ 

^That is, the bonding electrodes 4b of the semiconductor 
chips 4 at the lower stage and the lead 41c corresponding to 
the bonding electrodes 4b are connected to each other by the 
wires 5, while the bonding electrode 4b of the semiconductor 
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chip 4 at the upper stage and the lead 41c corresponding to the 
bonding electrode 4b are connected by the wires 5. 

Thereafter, resin molding is performed. 

First of all, the upper mold 7 and the lower mold 8 are, 
for example, heated to a temperature of 18 0 degreejand, at the 
same time, as shown in Fig. 1, in the upper mold 7 and the lower 
mold S^respectively, by auc^-m gi^the respective upper and lower 
films 3 through the suction holes 7m, 8f , the respective films 
3 are brought into close contact with the respective mold 
surfaces 7g, 8h. 

Here, at the upper mold 7 side, the movable pins 1 are 
arranged in the respective air vents 7c in a stateithat the distal 
ends of movable pins 1 are projected. When^the film 3 i . _ iji, IlllI 
through the sucking hole 7m, the film 3 follows the shape of 
the mold surface 7g as shown in Fig. 1 and is brought into close 
contact with the mold surface 7g, At the same time, the film 
also follows the shape of a groove la formed in the distal end 
of the movable pin 1 and is brought into close contact with the 
groove la as shown in Fig. 2. 



On the other hand, arlsu at the lower mold 8 sid^, the 
film 3 is brought into close contact with the mold surface 8h. 

Under such a situation, the semiconductor chips 4 are 
mounted on the mold surface 8h of the lower mold 8^ and, at the 
same time, the multi-cavity board 4 0 over which the wire bonding 
is already completed is arranged on the mold surface 8h of the 
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lower mold 8. Here^ the multi-cavity board 40 is positioned 
by the guide pins 8a^as shown in Fig. 16. 

Further, a plurality of device areas 40c of the 
multi-cavity board 40 are collectively covered with one 
collective cavity 7h of the upper mold||f 7 and, thereafter, the 
upper mold 7 and the lower mold 8 of the mold 6 are clamped 
together by closing them^as shown in Fig. 3. 

Here, since the movable pins 1 are projected in the 
respective air vents 7c, slightly before the upper mold 7 and 
the lower mold 8 are completely closed, the distal ends of the 
movable pins 1 are brought into contact with the main surface 
40a of the multi-cavity board 40. Further, immediately after 
such a contact, the upper mold 7 and the lower mold 8 are closed. 
Thereafter, since a spring force is always applied to the 
movable pins 1 by the movable-pin driving springs 2, even after 
clamping the upper mold 7 and the lower mold 8 together, each 
movable pin 1 pushesjjthe multi-cavity board 4 0 toward the lower 
mold 8 side. 

That is, since the spring force of the movable pin driving 
springs 2 is ^fit^ small (for example, from 9. 8 Newton to 4 9 Newton: 
1 - 5 kg) compared with the mold clamping force (for example, 
150,000 Newton: 15,000 kg), even after clamping the molds 
together, each movable pin 1 pushes>^the multi-cavity board 40 
tej^the mold surface 8h of the lower mold 8 in each air vent 7c. 
Here, since the load applied by pushing is extremely small, it 
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is possible to prevent. the multi-cavity board 40 from being 
deformed or damaged. 

Due to such a constitution, an air passage in each air 
vent 7c is attributed to the depth and the width of the groove 
la formed in the distal end of the movable pin 1. Since the 
grooves la formed in the respective movable pins 1 have the same 
depth and the same width in respective air vents 7c, 
irrespective of irregularities -<3^ the thickness of the board 
or the surface condition of the board^ such as unevenness in 
respective air vents 7c, it is possible to form the air vent 
structure shown in Fig. 4 . As a result, the depths of respective 
air vents 7c can be set to a fixed value. 

Thereafter, in a state b i xak /ythe depths of respective air 
vents 7c are set to a fixed value, as shown in Fig. 16, the sealing 
resin 9 is pushed out by the plunger 8g so that the sealing resin 
9 is filled in the collective cavity 7h^as shown in Fig. 3. 

At the time of filling the resin, even when the 
multi-cavity board 40 is formed with a slightly larger thickness 
due to irregularities in thickness, the respective air vents7c 
have a fixed depth due to the grooves la formed in the distal 
ends of respective movable pins 1 (the digging depths of the 
movable pin portions eventually determining the depths of the 
air vent movable pin portions; in sheet molding, a value 
obtained by subtracting an actual thickness from the digging 
depths of the movable pin portions determining the depths of 
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the air vent movable pin portions )' andi hence^ it is possible 
to ourely Ical^ ^the air from the collective cavity 7h 4 whereby 
the occurrence of a state fehot /the sealing resin 9 is not 
sufficiently filled (a resin unfilled state) can be prevented. 

Further, even^^the multi-cavity board 4 0 is formed with 



a slightly smaller thickness due to ^^s^ irregularities in 
thickness, the respective air vents 7c have a fixed depth due 
to the grooves la formed in the distal ends of respective movable 
p i^^ 1 in the same mannerjand^hence, the occurrence of j^leaking 
of|resin and the occurrence of^welding defect^ which is a defect 
attributed to voids in a surface of the sealing body«^ can be 
obviated. 

Accordingly, the occurrence of defects can be reduced 



and^ hence, a:^yield rate of the products can be enhanced. 

Especially, when the multi-cavity board 40 is a board 
which is formed of resin, unevenness attributed to warping of 
the board or the presence or non-presence of wiring is liable 
to easily occur. In the mold 6 according to the embodiment 1, 
the depths of respective air vents 7c can be set to a fixed value 
irrespective of the conditions of the surface of the board. 

Further, the occurrence of the defects can be reduced 
and the yield rate can be enhanced in the above-mentioned manner, 
in an appearance inspection carried out after completion of the 



resin sealing operation, the inspection flow becomes smooth|and^ 
hence, the throughput of the appearance inspection can be 
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enhanced. 

Further^ the occurrence of ^leaking of ;resin can be 
prevented in the air vents 7cj andj hence, the occurrence of 
adhesion of resin to the main surface 40a of the multi-cavity 
board 40 outside an allowable range can be prevented. 

Accordingly, in the succeeding process after completion 
of resin sealing, for example, when the multi-cavity board 40 
is arranged at a chute of a dicer (a board transfer jig), it 
is possible to prevent the occurrence of drawbacks, for example. 



t iha^ the board cannot be placed in the chute because resin^which 
adher es to an^^uter peripheral portion or the like of the board 
-by ^leaking of^resin^is caught. 

Further, the mold 6 according to this embodiment 1 adopts 
the structure in which the depths of respective air vents 7c 
are automatically set to a fixed value due to the movable pins 
1 mounted on the upper mold 7 at the time of clamping the molds, 
as a mold clamping force, it is sufficient to set a load which 
is slightly larger than ^ajjresin injection pressure irrespective 
of the structure of the lower mold 8. As a result, the mold 
clamping force can be reduced compared with -«^mold clamping 
force for the conventional mold. 

Since the mold clamping force can be reduced in this 
manner, a load applied to the board at the time of clamping the 
mold can be reduced, whereby the occurrence of drawbacks^ such 
as the formation of cracks in the board or the deformation of 
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the board can be prevented. 

Further, since this embodiment adopts tte^mold structure 
in which the depths of respective air vents 7c can be set to 
a fixed value due to the movable pins 1 which are mounted on 
the upper mold 7 irrespective of the thickness of the board, 
air^allowable range (tolerance) of the thickness of the board^ 

such as the multi-cavity board 40 or the like^can be broadened. ^«r~^ 

r ' ~ 

Accordingly, the fabrication cost of the board can be 

reducedjand^ hence, the fabrication cost of the semiconductor 

integrated circuit device^ such as CSP 43 or the like^can be 

reduced. 

When the resin sealing is finished and the mold 6 is 
opened, the multi-cavity board 40 which is sealed by resin is 
taken out from the mold 6. 

Here, on the main surface 40a of the multi-cavity board 

40, as shown in Fig. 19, the collective sealing portion 45jwhich 

is formed by the collective moldingjis formedjand, at the same 

time, runner resins 47, cull resin 48, gate resin 49 and the 

like are formed, ----p 
■ 

^Thereafter, the runner resin 47, the cull resin 48, the 
gate resin 4 9 and the like are removed from the collective 
sealing portion 45 to obtain a state as shown in Fig. 17. 
Further, the multi-cavity board 40 is cut into individual pieces 
per each device area 40c. 

Miere, the dicing is performed along dicing lines 4 6 shown 
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in Fig. ISjand the multi-cavity board 40 is cut off together 
with the collective sealing portion 45j and, thereafter, the 
multi-cavity board 40 is divided into single pieces^ as shown 
in Fig. 20. 

Thereafter, as shown in Fig. 21, the assembling of the 
CSP 43 is completed by mounting a plurality of solder balls 42 
on the back surface 41b of the printed wiring circuit board 41. 
which isj^formed by the division of the multi-cavity board into 

single pieces. 



^Here, the^ fixing of the solder bal25.42 may be performed 
4n a stato - of ^multi-cavity board 40 before the multi-cavity 
board 40 is divided into the single pieces by dicing. 

In assembling the CSP 43 as explained above, at the time 
of performing the resin sealing, the film 3 (sheet) is arranged 
in the mold and, thereafter, the resin is filled. Therefore, 
the mold surface 7g of the upper mold 7 is covered with the film 
3 at the time of filling the resinj and^ hence, there is no 
possibility that the sealing resin 9 intrudes into the movable 
pin arranging portions connected to the air vents 7c. 



Accordingly, there is no possibility that the sealing 
resin 9^ clogged in the above-mentioned movable pin arranging 
portions^ and^ hence, it is possible to ensure the reliable 
operation of the movable pins 1. 

It must be noted, however, that the mold 6 according to 
the embodiment 1 can be used even when the resin sealing is 
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performed without using the film 3vsuch as tete resin sealing 
using febe^board such as a lead frame. In this case^ there may 
be a possibility that the sealing resin 9 intrudes in the 
above-mentioned movable pin arranging portions and the movable 
pins 1 are not moved due to clogged resin. However, in the mold 
6 according to this embodiment 1, it is possible to forcibly 
push out the movable pin 1 toward the air vent side by jthe 
movable-pin rammer 7j at the time of opening the mold 6. 

Accordingly, even when the sealing resin 9 intrudes into 
the periphery of the movable pin 1, the smooth operation of the 
movable pin 1 is maintained^ and, at the same time, the 
maintenance of the operation of the movable pin 1 can be 
performed. 

Further, as the mold clamping force, it is sufficient 
to set a load slightly larger than the resin injection pressure 
irrespective of the structure of the lower mold 8. As a result, 
the mold cla mping force can be reduced compared with the -Arnold 



clamping force^for the conventional mold. 

Si^ce the mold clamping force can be reduced in this 
manner, »j^load applied to the board at the time of clamping the 
mold can be reduced, ^the occurrence of drawbacksj such as the 
formation of cracks in the board or the deformation of the board^ 
can be obviated. 

Further, the mold 6 according to the embodiment 1 adopts 
{^structure in which the depths of j(respective air vents 7c 
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are automatically set to a fixed value at the time of clamping 
molds using the movable pins 1 mounted on the upper mold T^and^ 
hence, cumber someness^such as the preparation of input data for 
adjusting the opening degree adjustment means in response to 
the frame thickness in advance^ can be^ ■:ii'iilLieia and^hence, the 
resin sealing operation can be simplified. 

Further, the mold 6 according to the embodiment 1 adopts 
tfeej^structure in which the depths of respective air vents 7c 
are automatically set to a fixed value at the time of clamping" 
molds due to the movable pins 1 mounted on the upper mold T^and^ 
hence, it is not necessary to provide a large-sized mechanism^ 
such as a driving mechanism for opening degree adjustment means, 
whereby the constitution of the mold 6 can be simplified. 

Accordingly, the mold 6 can be miniaturized and the cost 
of the mold 6 can be reduced. 

Next, a modification of the embodiment 1 ts-j^explained . 

Fig. 22 shows a CSP SOjwhich uses a multi-layered printed 
wiring circuit board 51 as a boardjand a portion of the inner 
structure of the CSP 50 is shown in Fig. 23. 

The multi-layered printed wiring circuit board 51 is 
formed by laminating a plurality of core members 51c made of 



resin or the like tj;igt=^1'hi»i.' dJLui j»Tn aw/^example shown in Fig. 23, 
two core members 51c are laminated to each other. A icopper 
pattern 51d is provided to r - espectiv e^three layers consisting 
of a main surface 51a, a back surface 51b and the inside of the 
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board - 

Here, the copper patterns 51d formed on the main surface 
51a and the back surface 51b are respectively connected by 
through-hole wiring 51f or the like. Further, the copper 
patterns 51d formed on the main surface 51a and the back surface 
51b are respectively covered with and insulated by a resist film 
51e (insulation film)j except for the connection portions 
respectively. 

In the CSP 50 shown in Fig. 23, a semiconductor chip 4 
is mounted on the main surface 51a of the multi-layered printed 
wiring circuit board 51 by way of a die bonding member 10, while 
the bonding electrode 4b formed on the main surface 4a of the 
semiconductor chip 4 and the copper pattern 51d formed on the 
multi-layered printed wiring circuit board 51 are electrically 
connected by wires 5^and a plurality of solder ball 53, ^as outer 
terminals, are mounted on the copper pattern 51d of the back 
surface 51b. 

Further, the semiconductor chip 4 and ^^plurality of 
wires 5 are sealed with resini uoing a sealing body" 52. 

FujL Lhyi-v Fig. 24 shows tt^state of a multi-cavity board 
54 after collective molding in the assembly of the CSP 50jand 
collective sealing portion 55, air vent resin 56 and gate resin 
57 are formed over the multi-cavity board 54. 

Accordingly, the CSP 50 is formed such that, in the resin 
sealing step of the assembling operation, the collective 
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sealing portion 55 is formed by sealing the multi-cavity board 
54 having .the multi-layered printed wiring structure shown in 
Fig. 24 with resin by collective molding^and, thereafter, the 
multi-cavity board 54 is divided into single pieces by dicing. 

The CSP 50|ycan be grfjTFO assembled by the above-mentioned^ 
fabrication met: hod of the semiconductor integrated circuit 
device of the embodiment 1, When the multi-cavity board 54 
having the multi-layered printed wiring structure is used, the 
irregularities in thickness thereof is^^large compared with the 
irregularities in thickness of ti*^board having t±pe||single layer 
structure. Accordingly, the ^fabrication uiuiLhud of the 
semiconductor integrated circuit device of this embodiment Ij 
in which-fete©~resin sealing can be performed by setting the depths 
of the air vents 7c to a fixed value irrespective of the thickness 
of the board^is extremely ef f ectivejand, at the same time, the 
cost of the multi-cavity board 54 can be reduced by alleviating 
the tolerance of the thickness of the multi-cavity board 54. 

Further, although the CSP 43 shown in Fig. 14 or the CSP 
50 shown in Fig. 22 are assembled by collective molding using 
the mold fnr 1-h r ro11rrt -i v n mold shown in Fig. 12 and Fig. 13, 
with respect to thej[f abrication meLliod of the semiconductor 
integrated circuit device of this embodiment 1, it is not 
necessary to form a new mold 6 even when the thickness of the 
board is changed^when the product type is changed^ and^hence, 
the mold 6 can be used in common. 
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Accordingly^ the fabrication cost can be reduced. 

(Embodiment 2) 

Fig. 25 is a plan view showing one example of the 



structure of an upper mold of a mold for simultaneously molding 
a ^^^^^^^^^ semiconductor integrated circuit devices^uood 
in a i^f abrication ntfit.hod : of a semiconductor integrated circuit 



device according to an embodiment 2 of the present invention/J 
Fig. 26 is a plan view showing one example of the structure of 
a lower mold which constitutes a pair with the upper mold shown 
in Fig. 25/jFig. 27 is a plan view showing one example of the 
structure of the board after resin molding in the fabrication 
method of the semiconductor integrated circuit device according 
to the embodiment 2 of the present invention^j Fig. 28 is a 
cross-sectional view showing one example of the structure of 
a semiconductor integrated circuit device assembled by th^ 
fabrication method of the semiconductor integrated circuit 
device according to the embodiment 2 of the present invention^ 
and Fig. 29 is a bottom view showing one example of the structure 
of the semiconductor integrated circuit device shown in Fig. 
28. ^ / 

The embodiment 2 relates to a/^f abrication luu Llrij a of 
semiconductor integrated circuit device which is assembled by 
using a multi-cavity board 60, wherein a plurality of the boards 
are arranged on one mold and these plurality of boards are sealed 
by resin at *^time. 
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Here, Fig. 25 shows an upper mold 7 of the mold for 
simultaneously molding a plurality of boards. In this 
embodiment 2, four multi-cavity boards 60 can be sealed by resin 
at »|^time. 

With respect to the upper mold 7 shown in Fig. 25, in 
individual cavities 7n which are connected to each other by way 
of culls 7d and runners 7e, air vents 7c are f ormedjrespectively 
at a side opposite to the runners 7e. In the same manner as 
the mold 6 according to the embodiment 1, movable pins 1 are 
mounted in respective air vents 7c. Also with respect to the 
mold 6 according to the embodiment 2, the movable pins 1 perform 
«»|^similar movement as that of the movable pins 1 of the mold 
6 according to the embodiment 1. 

On the other hand. Fig. 26 shows, with respect to the 
lower mold 8^ which forms a pair with the upper mold 7 shown in 
Fig. 25, a state of the lower mold 8 after arranging a plurality 
of multi-cavity boards 60j(and performing resin sealing. 

The multi-cavity board 60 shown in Fig. 26 is used for 
assembling of a card-type package (semiconductor integrated 
circuit device) 59jy^shown in Fig. 28. The card-type package 59 
has -feb^istructure in which two semiconductor chips 4 are stacked 
over a main surface 58a of a board for cards 58jand the card-type 
package 59 has a plurality of semiconductor chips 4 over which 
other semiconductor chips 4 are mounted close to two 
semiconductor chips 4, wherein any semiconductor chips 4 are 
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connected to the board for card 58 by wire bonding. 

Further, the plural semiconductor chips 4 and wires 5 
are sealed by resin by a sealing body 61^and a plurality of 
terminals for external connections 64 are formed over a back 
surface 58b of the board for card 58^ as shown in Fig. 29. 

Further, Fig. 27 shows a state o f^ e multi-cavity board 
60 after performing resin molding in/,assembling of the card 
type package 59, wherein a sealing portion 61, air vent resin 
62 and gate resin 63 of respective packages are formed over the 
main surface 60a of the multi-cavity board 60. 

Here, also with respect to the assembling of the card 
type package 59 of the embod i^ nt 2, the resin sealing can be 
performed in ^^&substantiallyj^same manner as the resin sealing 
method of the embodiment 1. That is, four multi-cavity boards 
60 are arranged over the mold surface 8h of the lower mold 8 
of the mold 6^and, thereafter, the mold 6 is clamped and resin 
sealing is performed. Here, the resin sealing can be performed 
by setting the depths of the air vents 7c to a fixed value 
irrespective of the thickness of the multi-cavity board 60. 

Accordingly, with the use of the^f abrication mni-hfii d of 
the semiconductor integrated circuit devi c^^f the embodiment 
2 , it is possible to obtain tsbae substantially^same advantageous 
effects as the advantageous effects of the embodiment 1. 

Further, with the use of the movable pins l^which are 
arranged in respective air vents 7c, the resin sealing is 
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performed by setting the depths of respective air vents 7c to 
a fixed value irrespective of the thickness of the multi-cavity 
board 60. Accordingly, even when a plurality of boards are 
sealed with resin using one mold 6 at a time in the same manner 
as the embodiment 2, without being affected by the 
irregularities of the thickness among the boards, the 
irregularities are absorbed by the mold 6, whereby the 
constitution is very effective. 

For example, if only one of four multi-cavity boards 60 
is formed rather thick, conventionally ,j^leaking of resin occurs 



with respect together three molds when the resin sealing is 
performed at^ at time. However, the resin sealing in assembling 
of the semiconductor integrated circuit device according to the 
embodiment 2 is not affected by the irregularities in the 
thickness among the boardsjand^hence, drawbacks such as/^leaking 
of resin, insufficient resin filling and defective welding can 
be avoided in the same manner as the embodiment 1. 

Accordingly, the fabrication cost in resin sealing can 
be reduced. 

Other ^fabrication method of j^semiconductor integrated 
circuit device according to the embodiment 2 and tsfee other 

ef fects^which can be obtained by the other fabrication methods 

^ A 

are substantially equa^^^ose of the embodiment l^and^hence, 

ttee^i^repeated explanation j^is omitted. 

Although the invention made by inventors of the present 
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aj^has been specifically explained in conjunction with 
the embodiments 1 and 2, the present invention is not limited 
to the above-mentioned embodiments Ijf and 2, and various 
modifications can be made without departing from the gist of 
the present invention. 

For example, although tfe cases in which the 
semiconductor integrated circuit device is constituted of the 
CSP 43, 50 and the card type package 59 aas&^explained injthe 



above-mentioned embodiments 1 and 2, the above-mentioned 
semiconductor integrated circuit device may be constituted of 
othei** ^semiconductor integrated circuit devicejsuch as a BGA 
(Ball Grid Array) type display device, a LGA (Land Grid Array) 
type display device or the like^provided that the semiconductor 
integrated circuit device is of the resin sealing type which 
can be assembled by performing ^sff^ resin sealing using the 
board . 

Further, although fetee^case in which the movable pins 1 
formed on the upper mold 7 are mounted individually ona. by one 
corresponding to respective air vents 7 c* in i the embodilnent 1, 
2, the movable pins 1 may bej^a member such as a movable block 
piece formed as one body corresponding to a group of the air 
vents 7c, 

Further, the board may be a metal platejsuch as a lead 
f ramejirrespective of the board over which the printed wiring 
is formed. 
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The advantageous effects which are obtained by the 
typi i g& l invention among the invontionc ^disclosed in the present 
application are briefly recapitulated as follows. 

Since the resin sealing is performed with aii: vents 
having tsfee depths j[set to a fixed value irrespective of the 
thickness of the board, insufficient resin filling^ leaking of 
resin or imperfect welding within the cavity can be avoided^and 
the yield rate of the products can be enhanced. 
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